Objective: In many countries, the evidence for volume-outcome associations in surgery has been transferred into policy. Despite the large body of research that exists on the topic, qualitative studies aimed at surgeons' views on, and experiences with, these volume-based policies are lacking. We interviewed Dutch surgeons to gain more insight into the implications of volume-outcome policies for daily clinical practice, as input for effective surgical quality improvement. Methods: Semi-structured interviews were conducted with 20 purposively selected surgeons from a stratified sample for hospital type and speciality. The interviews were recorded, transcribed verbatim and underwent inductive content analysis. Results: Two overarching themes were inductively derived from the data: (1) minimum volume standards and (2) implications of volume-based policies. Although surgeons acknowledged the premise 'more is better', they were critical about the validity and underlying evidence for minimum volume standards. Patients often inquire about caseload, which is met with both understanding and discomfort. Surgeons offered many examples of controversies surrounding the process of determining thresholds as well as the ways in which health insurers use volume as a purchasing criterion. Furthermore, being held accountable for caseload may trigger undesired strategic behaviour, such as unwarranted operations. Volume-based policies also have implications for the survival of low-volume providers and affect patient travel times, although the latter is not necessarily problematic in the Dutch context. Conclusions: Surgeons in this study acknowledged that more volume leads to better quality. However, validity issues, undesired strategic behaviour and the ways in which minimum volume standards are established and applied have made surgeons critical of current policy practice. These findings suggest that volume remains a controversial quality measure and causes polarization that is not conducive to a collective effort for quality improvement. We recommend enforcing thresholds that are based on the best achievable level of consensus and assessing additional criteria when passing judgement on quality of care.
Introduction

Volume-outcome associations
The notion 'more is better' has been established for many surgical procedures in peer-reviewed literature since the 1970s. Higher caseload can be associated with better outcomes. [1] [2] [3] [4] [5] The magnitude of the relationship varies and seems dependent on diagnosis or type of surgery; for example, the evidence is most consistent for high-risk surgery such as pancreatic and oesophageal resections. 6 The distinction between centre and surgeon volume is also relevant, as both represent very different aspects of quality of care. 7 Surgeon volume reflects human factors such as technical skill and quality of decision-making, whereas hospital volume represents institutional characteristics (such as staffing or teaching status). The influence of both centre and surgeon characteristics on patient outcomes will also vary according to the technical difficulty of the surgery and the use of specific hospital-based services. Although scarce, research where the interaction between surgeon and hospital volume is examined suggests that better outcomes in high-volume hospitals are partly due to higher surgeon volumes, while high volume surgeons may also have better outcomes in part because of the effect of being in a high-volume hospital. 8, 9 As in many other countries, these findings have influenced current policy initiatives in the Netherlands.
Volume-based policy in the Dutch context
Volume-based policies are mainly focused on hospital volume, steering patients away from low-volume providers to improve their odds of better outcomes after surgery. In the Netherlands, three stakeholders have established minimum volume standards for surgical procedures.
First is the Dutch Health Care Inspectorate (hereafter 'the Inspectorate'). The Inspectorate is the main advisory body to the Minister of Health, Welfare and Sport, and is responsible for regulating quality of care provided by public and private providers. [10] [11] [12] In 2003, the Inspectorate introduced the first mandatory set of public Hospital Performance Indicators, including two volume indicators for high-risk interventions. 10 Since then, the yearly obligatory and public performance data have included minimum hospital volume standards for several surgical procedures; for example, a volume threshold of 20 procedures a year for pancreatic resections, lung resections and prostatectomies.
Second, Dutch professional organizations, such as the Dutch Surgical Association, have developed quality standards which include volume thresholds. For instance, in 2011, the Dutch Surgical Association published the first comprehensive quality standard for several surgical procedures. In the latest edition, introduced in 2017, minimum volume standards were included for 27 procedures; 13 for example, a minimum volume standard of 20 a year for oesophageal, liver and lung resections and 50 a year for breast cancer surgeries.
Third, health insurers play a central role as purchasers of healthcare since the market-oriented reform was introduced in 2006. In their aim for more value for money, health insurers can apply selective contracting for curative care.
14 Quality indicators are incorporated in their purchasing criteria, including volume thresholds. These are usually derived from guidelines established by Dutch surgical associations, although health insurers are at liberty to enforce their own thresholds. For example, CZ Group, a large health insurer in the Netherlands, maintains a minimum volume standard of 75 a year for primary breast cancer operations, whereas professional associations set the threshold at 50.
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Motivation
Although volume-based policies are meant to improve quality of care, they can also have disadvantageous effects, ranging from impaired patient access to negative effects on quality of care in low-volume hospitals. 8, 16 When certain procedures are only offered by a limited number of hospitals, patients may be faced with greater travel distances for specialist care. These increased travel distances can create barriers to timely and high-quality care for those without easy access to services and limited transportation. In low-volume hospitals, loss of volume could also negatively affect the ability to manage emergency cases as well as expertise in related elective procedures without volume standards.
A better understanding of the implications of volume-based policies is important in ensuring effective improvements in surgical quality. To supplement the predominantly quantitative existing research literature, we set out to explore volume-based policies by interviewing surgeons with hands-on experience in the surgeries that are subjected to minimum volume standards. A qualitative approach enables a better understanding of perspectives and experiences of individuals or groups and their context. 17 We set out to answer the following research question: what are Dutch surgeons' experiences with the reasons, implementation and implications of volume-based policies?
Methods
Participants and procedure
We created a semi-structured interview topic guide based on a review of the literature, a pilot study and findings from our previous research (Table 1 ). This paper focuses on surgeons' views on volume-based policies and is reported in line with the Consolidated Criteria for Reporting Qualitative Research, COREQ.
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A purposive sampling method was used to ensure diversity. We recruited participants from two academic hospitals, four teaching hospitals and two general hospitals. Because of our subject matter, we then focused on surgical subspecialties which have been subjected to volume standards in the Netherlands. This resulted in the recruitment of gastrointestinal, vascular and trauma surgeons. For each subspecialty and hospital, the surnames of surgeons were ranked in alphabetical order. From this list, the first three people were approached through key contacts in each hospital, e.g. management or other surgeons. Potential interviewees were informed about the aims and background for this qualitative study and ultimately only one surgeon did not respond to our initial request and a reminder.
The interviews took place between December 2015 and June 2016. The face-to-face interviews were conducted by one researcher (RM), trained in qualitative methods, without anyone else present. The interviews lasted between 20 min and 59 min (mean: 40 min). Because the researchers noticed data saturation setting in after 15 interviews, the recruitment ceased. Ultimately, 20 participants were included in this study.
Data analysis
To minimize personal or disciplinary bias of a single researcher, data analysis was undertaken by two researchers. Atlas.ti software was used to code the verbatim and de-identified transcripts and retrieve quotations. All transcripts were independently coded, based on a framework which emerged from the topic guide and literature. The existing themes and codes were made more robust by discussing the data. We applied inductive content analysis to derive categories from the data as a whole. 19 By grouping, categorization and abstraction of data, we reached agreement on overarching themes.
Limitations
Our qualitative approach allowed for an in-depth description of volume-based policies from a surgeons' perspective. We aimed for compliance to standards for qualitative research. 17, 18 However, this study has some limitations. The interviews were conducted in Dutch and therefore some statements have been adapted to improve readability. Interviewees did not check transcripts, nor were they involved in providing feedback on our findings. And despite the diversity in our sample, the results may not be generalizable to all Dutch surgeons' views. Nevertheless, the strength of qualitative studies lies not in generalizability, but rather in the ability to describe and explain certain phenomena. 20 We recognized that as researchers we could bring our own biases to the study, and we aimed to reduce the potential for such biases by data analysis being undertaken by two researchers, with all themes and codes discussed by the research team members. Despite these precautions, researchers' bias in the interpretation of data cannot be completely ruled out.
Results
Participants
The results are based on interviews with 20 Dutch surgeons. Information about their specialty, work place and years of experience are presented in Table 2 .
Themes
The results are presented by two major overarching themes: minimum volume standards and the implications of volume-based policies. Each overarching theme has four subthemes each ( Figure 1 ).
Emerging subthemes from interviewees' views are illustrated in Table 3 and discussed in the next paragraphs.
Minimum volume standards
Underlying premise: more is better. Minimum volume standards are used as a measure for surgical quality in the Netherlands. In this study, surgeons supported the notion that 'more is better' in surgery. They understood why minimum volume standards for low volume and highly complex surgeries can be useful, but they did not feel the same about high-volume and 'simple surgeries', such as breast cancer surgery. Furthermore, all surgeons acknowledged that translating this premise of 'more is better' into meaningful quality indicators is difficult.
First, they indicated that quality indicators in general have validity issues, as they do 'not always represent quality of care' or are difficult to interpret without • Minimum volume standards 'here to stay?'
• Future of Dutch hospitals important background information, such as case mix. Therefore, only a few surgeons were in favour of being held accountable for caseload, and where they were in favour, they felt such accountability should apply preferably for the whole team and be combined with other norms such as 24/7 continuity of care. Other surgeons would rather focus on their 'overall performance' and 'the end result' instead of volume. 'Health insurers may think it's important. But when your results on all the other items are good, volume isn't important at all' (surgeon_15). As many surgeons pointed out: 'higher volume is no guarantee for good outcomes'.
Second, there is no consensus on the cut-off points after which 'more is better'. The vast majority of surgeons believed the thresholds are 'arbitrarily chosen', not 'based on solid scientific evidence' or even 'pulled out of thin air'. One surgeon cited 'not very solid' scientific evidence for better results with more than 20 procedures a year.
'Doctor, have you done this before?' Patients often inquire about the experience of a surgeon when they are about to undergo surgery. Most surgeons believed this question was 'justified', 'sensible', 'honest' and not 'a weird question at all' and qualified it as 'brave' when patients 'have the guts' to ask. They would ask the same if they were to undergo surgery. At the same time, they wondered what answer was reassuring. By indicating that they are 'compliant to the national norm' was one way surgeons try to reassure their patients. Three surgeons admitted that the question makes them feel conflicted or a little uncomfortable. They reasoned that the mere fact that a surgeon performs certain procedures, should be proof enough that they are qualified: 'a professional is a professional and should know his own limitations' (surgeon_6). The term 'trust issue' was used by another surgeon when he shared his view that a patient knows 'very little' and should 'just leave it to me'. The question can also trigger insecurities on a more personal minimum volume standards level: 'I think the question bothers me, because I'm afraid they think I'm too young. That's why I've started wearing a tie more regularly' (surgeon_6).
Level of analysis: hospital versus surgeon volume. Volume standards are often aimed at the caseload of the hospital as a whole and not at the individual surgeon. As noted by some interviewees, focusing on hospital volume is understandable when 'infrastructure' and 'processes' are relevant, for instance in multi-trauma care. There was support for not primarily focusing on the surgeon, but on the experience of other doctors as well. However, hospital volume does not reveal the exposure for each surgeon. This individual exposure can be lower in a high-volume setting compared to a low-volume hospital. An interviewee suggested that 'you should be held accountable for your total volume' and the 'results should be leading', even when the individual caseload is low (surgeon_19). Because both hospital and surgeon volume are important for patient outcomes, and this effect can differ depending on the complexity of procedures, one of the surgeons stated it is 'too complicated' and 'too complex' for policy-makers 'to translate into policy' (surgeon_1).
Setting the norm: a precarious process. Surgeons described their views on the process of establishing volume standards in the Netherlands. All interviewees were well informed on the process and about the stakeholders involved for both their own and other fields of surgery. Some of them praised the Dutch Surgical Association for taking this task 'very seriously', 'to the best of their ability', keeping up with 'all the latest scientific research' and linking it 'to feasibility and organization of care'. However, they were displeased by the opportunistic use of volume standards by both low-and highvolume surgeons to 'save their own skin'. A plea was made to 'stick to the evidence' and not be tempted 'to raise the bar'. The majority of surgeons highlighted the arbitrary nature of the process, describing it as 'wheeling and dealing' and shared examples to illustrate the fact that 'whoever shouts the loudest and is most convincing, will set it in motion'. Only a few Dutch surgeons are actively involved in national committees who set volume standards. These committees were described as 'old boys' networks' whose members act like 'the best helmsmen who stand on shore' (surgeon_18). Misgivings were also caused by the fact that committee members often work in high volume centres, who 'are after' being one of the few hospitals where certain surgeries will be allowed. Gaining more volume was 'nice' for their 'image and reputation', it would make them 'more relevant', gives them more 'stature' and 'more scientific publications' (surgeon_1). However, nonacademic hospitals also had a 'hidden agenda' because they wanted to keep doing 'the bigger things' 'as icing on the cake'. As one surgeon illustrated: it came down to having a 'sense of honour in your profession', being able 'to do interesting stuff' and not being qualified as a 'second rate surgeon' (surgeon_1).
Implications of volume-based policies
Applying the norm: experiences with health insurers. The modus operandi of health insurers was criticized by the vast majority of interviewees. For health insurers, volume could be used as a 'means to centralize care', because 'two instead of three centres in one region is cheaper'. Much to the dismay of interviewees, some insurers raised volume thresholds that were established by surgical associations. Many examples were given about personal experiences with health insurers' contracting decisions. One example was being one operation short of the threshold and therefore not being eligible for a contract purely based on volume and not performance. Another example was when, in response to letters protesting the decision and highlighting their good patient outcomes, health insurers 'come up with a story that doesn't make any sense whatsoever' which came across as 'pseudo-science' (surgeon_9). Another interviewee also shared his experience where health insurers seemingly favoured larger hospitals, regardless of their performance (surgeon_10). The 'ever changing norms' were also mentioned as a nuisance, because building regional networks 'takes time and effort' and requires stability.
Undesired strategic behaviour. The emphasis on volume in quality assessments and purchasing criteria can trigger undesired strategic behaviour. Volume standards can be 'perverse' because it may cause surgeons to operate on more patients in order to reach a certain volume threshold. One of the surgeons admitted he sometimes 'opened the gate to surgery a little further' (surgeon_1), either because he had to reach a certain volume threshold or because 'the budget was running out'. He referred to it as a subtle process, because patient selection is 'not an exact science'. Another surgeon noticed an increase in pelvic surgeries caused by the volume threshold, which may 'be harmful for patients' (surgeon_5). There were also exceptions to this behaviour, as demonstrated by one of the interviewees: despite missing out on two surgeries that would have been very helpful in reaching a volume threshold, he still cancelled them after additional diagnostics showed it 'would not have been in their [the patient's] best interest' (surgeon_20).
Adaptability of low-volume providers. Interviewees shared their views on the effect of concentration of care and mergers on small, local hospitals in the Netherlands. Their focus has already shifted to 'the more common diseases, high volume, simple care', such as 'hernias, gall bladders and also breast cancer care'. As one surgeon explained, the survival of small hospitals 'will depend on the size of their catchment area and specific agreements with larger counterparts' (surgeon_2). Another surgeon predicted that eventually even 'diagnostics and preoperative treatments' will disappear from small hospitals, because this care 'will also become more complex and require certain skills' (surgeon_10).
Travel time for patients. Centralization of surgeries can affect accessibility of hospital care and travel times for patients. Some surgeons believed there are limits to patients' ability or willingness (for instance, the 'elderly and deteriorated') to travel further distances. The surgeons also suggested it is 'more pleasant to receive treatment close by'. Especially when undergoing 'intensive treatments', where daily visits are required for weeks in a row. Interviewees also pointed out the loyalty patients feel for their local hospitals, which can be 'important for employment in the area' and which feels more familiar than a hospital further away. Others thought that travel distances are not necessarily a problem in the Netherlands and people 'have become more flexible'. One of the interviewees even labelled concerns over travel times as 'a non-issue', especially when comparing Dutch geography with experiences from a fellowship in Australia, where the distances to care are significantly greater (surgeon_17).
Discussion
This study explored Dutch surgeons' experiences with volume-based policies. Interviewees acknowledged the underlying premise of minimum volume standards, i.e. that more volume leads to better quality. Patients also inquire about experience, which suggests they rely on the notion that 'practice makes perfect'. Volume has indeed been shown to be an influential factor when deciding where to undergo major surgery. 21 Yet, despite the perceived support for policies based on caseload, volume thresholds are still subject to debate in the Netherlands.
Interviewees raised issues that are also addressed in other studies, such as the rigour of the underlying scientific evidence and the significance of differentiating between surgeon versus hospital volume. 6, 7 Although volume may lack precision as a quality measure, many studies have shown the benefits of regionalization and estimates of potential avoidable deaths when patients are referred to high-volume providers are compelling. [22] [23] [24] [25] Therefore, it is not surprising that policy-makers have embraced volume standards. These standards are used for benchmarking and making judgements and therefore should be developed and tested with scientific rigour in a transparent process. 26 However, our findings show that the development and enforcement of these thresholds are perceived as arbitrary. Surgeons were critical of health insurers' tendency to introduce volume standards independently. Volume-based policies indeed seem to cater specifically to the interests of payers rather than those of patients and surgeons. 27 Smaller hospitals also face many challenges because of these policies, and 'being able to meet volume criteria' has been shown to be an important motive for Dutch hospital mergers. 28 As a result, the number of hospitals decreased from 160 in 1985 to 79 in 2016. Smaller hospitals in particular have been driven out of the market. 29 Interviewees were divided on whether or not accessibility of hospital care and travel times is problematic in Dutch context. Our findings suggest that although volume is a dominant lever to improve surgical quality, it remains controversial. The experiences shared by the interviewees in this study reaffirm the impression of volume as a 'blunt instrument'. 27 As one interviewee stated: '. . .volume as a quality indicator is symptomatic of today's society: the need for fast, compact information that is easy to judge' (surgeon_19).
Despite consensus about the underlying premise, volume-based policies seem to have a polarizing effect on stakeholders. Surgeons at the forefront of establishing volume thresholds and concentration of care risk alienating their less involved colleagues. 30 Also, health insurers have been met with resistance from providers, because of their use of volume criteria. And last but not least, patients can be displaced from familiar, local patterns of healthcare because of referral to highvolume hospitals. 31 These alienating effects are not conducive to a collective effort to improve quality of surgical care. However, volume seems 'here to stay' in the Netherlands, especially as a purchasing criterion. Therefore, we propose that policy-makers refrain from enforcing higher volume standards than those established by the professional associations. This avoids further alienation from healthcare providers and negotiations can focus on quality indicators that reflect some level of consensus. Furthermore, government agencies and payers should not rely on volume alone when passing judgement on quality of care. Professional associations have provided comprehensive quality standards that enable a focus on other criteria. Identifying processes of care that lead to better outcomes in high-volume hospitals and making these available to low-volume hospitals can be a successful alternative to enforcing minimum volume standards.
Conclusion
Despite the support for the underlying premise, surgeons in this study were critical of minimum volume standards. Validity issues, undesired strategic behaviour and the ways in which thresholds were established and applied made surgeons critical of current policy practice. These findings suggest that volume remains a controversial quality measure and causes polarization that is not conducive to a collective effort for quality improvement. We recommend enforcing thresholds that are based on the best achievable level of consensus and assessing additional criteria when passing judgement on quality of care.
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